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In This IssueEnvironmental Enhancer Activation
PAGE 981
STAT proteins transduce extrinsic cues such as cytokines to promote the differen-
tiation of Th1 and Th2 T helper cells. Vahedi et al. find that STATs activate distinct
sets of enhancers in these two related cell types. Surprisingly, transcription factors
that promote lineage-specific differentiation cannot substitute for STAT proteins,
suggesting that extrinsic and intrinsic cues contribute independently to the estab-
lishment of cell-specific gene expression.
MEDdling with Drug Responses
PAGE 937
Huang et al. find that mutations in a subunit of the Mediator complex, generally
thought to be involved in transcription regulation, are a major determinant of resis-
tance to therapies for multiple cancers. Intact MED12 acts in the cytoplasm to
repress TGFb signaling. The increase in TGFb signaling upon MED12 mutation
causes drug resistance. Inhibition of TGFb signaling restores drug responsiveness
in MED12-deficient cells, suggesting a treatment strategy.Stealth Silencing Elements on Xi
PAGE 951
Calabrese et al. uncover an unanticipated signature at the transcription start sites of silent genes on the inactive X chromosome,
which includes hallmarks of active transcription like H3K27me3 and DNaseI hypersensitivity yet lacks other indications of active
regions like polymerase binding. In addition, silent genes were not exclusively associated with regions enriched for Xist RNA.
Thus, inactivation of specific regulatory elements rather than a chromosome-wide separation from transcription machinery may
determine gene silencing over the Xi.
Piwi and Maelstrom Team Up on Transposons
PAGE 964
Sienski et al. show that theDrosophilapiRNApathway transcriptionally silences transposons via nuclear Piwi, which promotes hetero-
chromatin formation at the transposons. These silenced transposons are major determinants of euchromatic H3K9me3 patterns and
profoundly impact the expression of nearby genes. Remarkably, loss of Maelstrom, a protein in the piRNA pathway, uncouples tran-
scriptional silencing from H3K9me3 formation, suggesting an essential silencing step downstream of H3K9 trimethylation.
Big Blocks to Reprogramming
PAGE 994
Looking for causes of inefficiency in cellular reprogramming, Soufi et al. ask whether impediments to transcription factors access to
chromatin could be involved. They discover that Oct4, Sox2, Klf4, and c-Myc generally bind as pioneer factors to closed chromatin at
enhancers early in fibroblast reprogramming. Unexpectedly, megabase-scale chromatin domains containing H3K9me3 are refrac-
tory to factor binding and hamper reprogramming efficiency.
Selective Inhibition of RNAP
PAGE 1005
The bacteriophage protein gp67 has been thought to inhibit growth of the pathogen
Staphylococcus aureus via general inhibition of transcription. Using a combination
of crystallography, biochemistry, and molecular genetics, Osmundson et al. reveal
instead that gp67 targets transcription only of genes with a specific promoter
element. Gp67 binds to one RNAP subunit and allosterically impairs the binding of
a second subunit to promoters containing the element.
Fifth Wheel Supervisor for ATPase
PAGE 1017
Chistol et al. acquire single-molecule data and derive a complete model for the
mechanochemical cycle of the bacteriophage 429 packaging motor, a multisubunit
DNA translocase. DNA movement initiates with a dwell phase when spent ADP is
exchanged for ATP around the translocase ring and is followed by a burst of sequen-
tial ATP hydrolysis. Four of the five subunits drive DNA translocation, and the
remaining subunit plays an ATP-dependent regulatory role, revealing functional
asymmetry for this homomeric ring ATPase.Cell 151, November 21, 2012 ª2012 Elsevier Inc. 919
Getting to the Heart of Arteries
PAGE 1083
The embryonic origin of coronary vasculature is unclear. Wu et al. now show that cells of
the inner layer of the heart (the endocardium) give rise to coronary arteries in a process
that involves Vegf signaling from the myocardium. Surprisingly, Vegf signaling is not
required for the formation of coronary veins, suggesting distinct origins for coronary
arteries and veins.
Ciliary Architecture in Sickness and in Health
PAGE 1029
The connecting cilium plays an essential role in protein sorting and bidirectional cargo
transport in rod photoreceptor neurons. By cryo-electron tomography, Gilliam et al. deter-
mined the 3D architecture of a rod cilium, providing evidence for variedmodes of trafficking
along the ciliary rootlet and within the cilium. Loss of proteins that are key to these
processes results in specific structural defects linked to ciliopathies.Ribosome’s First Responder QC Crew
PAGE 1042
By systematically assessing the range of stresses sensed by heat shock factor 1, Brandman et al. uncover a new quality control
complex that acts in translation. The complex, designated RQC, associates with 60S ribosomal subunits containing stalled polypep-
tides and triggers their degradation.
Mouse and Fly Have Hare and Tortoise Argonautes
PAGE 1055
Wee et al. uncover distinct biochemical properties of fly and mouse Argonaute proteins that are apt for their respective functions. Fly
Ago2, involved in the antiviral response, dissociates slowly from extensively complementary mRNAs such that essentially every
target is cleaved. Conversely, mouse AGO2, mainly involved in miRNA-mediated repression, dissociates rapidly from both fully
paired and seed-matched targets. The data call into question long-lived associations betweenmRNAs and regulatory RNAs inmodu-
lating protein synthesis.
Cooperative miRNAs Drive Melanoma
PAGE 1068
Pencheva et al. identify three microRNAs that drive melanoma metastasis. These miRNAs promote metastatic progression through
cooperative targeting of Apolipoprotein E, which suppresses invasion and angiogenesis by engaging themelanoma LRP1 and endo-
thelial LRP8 receptors, respectively. Expression levels of the microRNAs are prognostic of human melanoma metastatic relapse,
whereas their inhibition suppresses metastasis.
Direct Sugar Sensing in the Brain
PAGE 1113
Fructose levels rise after flies eat, andMiyamoto et al. find thatDrosophila detect this change via the GR43a gustatory receptor local-
ized not only in the peripheral taste organs, but also in the brain. Activation of GR43a promotes one of two opposing responses:
feeding in hungry flies and cessation of feeding in satiated flies.Ribosome Tag Tracks Neural Circuits
PAGE 1126
Knight et al. show that ribosomal protein S6 becomes phosphorylated in activated neurons
and that immunoprecipitation of the phosphorylated ribosomes enriches for the mRNAs
expressed in activated cells. This approach enables the identification of neural circuit
elements along with the gene expression profiles of the component neuronal subpopula-
tions that respond to particular stimuli, such as salt and fasting.
Transcriptional Culprit in Microcephaly
PAGE 1097
Yang et al. discover a unique humanmicrocephaly gene that controls the balance between
progenitor cell division and differentiation. Themutated gene encodes a nuclear zinc finger
protein that interacts with a histone modification complex, Trithorax, to regulate expres-
sion of multiple neural and developmental genes.Cell 151, November 21, 2012 ª2012 Elsevier Inc. 921
